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Treatment for traumatic brain injury (TBI) is expensive, and availability of insurance coverage not surprisingly influences which treatments can be provided. In the United States, where insurance coverage is not universal, researchers have found that persons with TBI who were insured by commercial fee-forservice plans were more likely to get post-acute care in rehabilitation facilities. 1 It has been assumed that in countries such as Canada, where health insurance is universal, similar barriers would not exist.
However, only 70% of Canadian health expenditures are funded publicly through a series of provincial insurance plans that provide universal coverage without co-payments. Coverage extends to all insured services provided to insured persons. Because the Canada Health Act defines insured services in terms of 'medically required' care provided in hospitals, or by physicians, there is no legal requirement to insure care by non-ABSTRACT: Objective: To identify the impact of private insurance coverage on discharge disposition after a traumatic brain injury (TBI) using injury in a motor vehicle accident (MVA) as a proxy for private insurance, controlling for age and severity of injury. Method: Cross-sectional study. Patients: Patients with TBI discharged between 1993-1994 and 2000-2001 (n = 9,703). Main Outcome Measure: Discharge destination from acute care; controlled odds ratio (OR) and confidence interval (CI) for type of injury. Results: Type of injury, age, and length of stay are significantly associated with discharge destination. However, the motor vehicle accident patients are 56% more likely to be discharged to home with support services than patients with similar injuries from falls. Conclusion: Even in a system with universal coverage, availability of private insurance type is a potential independent determinant of postacute care services. More research is required to determine the effect this relationship has on the cost and outcomes of care for TBI patients.
percentage declines considerably when one moves to other health professionals, home care, and outpatient pharmaceutical drugs. 4 No private insurance is permitted for insured services, which are expected to be fully paid from the public plans. Provinces are free to insure other services, but are not required to do so. Provinces may also choose to target certain groups for extended coverage; for example, some provinces extend varying degrees of coverage for such services as out-patient pharmaceuticals or rehabilitation to varying combinations of the elderly (those over 65), the poor (those on social assistance), those with particular diseases (e.g., HIV/AIDS, cancer), and/or those receiving home care services. A number of recent examinations of the Canadian system have called for modernizing these rules, 2, 5, 6 but to date this has not occurred. Therefore, as care moves from hospital to home and community, many services thus have the potential to escape from public financing, 7, 8 and may be inaccessible to certain groups with TBI.
To the extent that the publicly-financed sector has been reducing the availability of services, individuals with TBI may fall back upon private coverage, or do without services. Among the sources of private financing are two quasi-public streamsWork Safety and Insurance Board and mandatory automobile insurance. In addition, some individuals have private insurance through their workplaces. In Ontario, payments through the Work Safety and Insurance Board and automobile insurance is relatively open-ended and the current legal framework makes it difficult for auto insurers to deny care. In contrast, private employer-based insurance is increasingly capping available benefits to a specified dollar amount per year. 9 As Hoppe et al 10 have noted, there is the potential for great differences in the funds available for similar injuries, depending upon how that injury was received. As such, good data is difficult to obtain; however, one can use the mechanism of injury such as motor vehicle accident (MVA) as a proxy for the availability of private insurance, recognizing that an unspecified proportion of individuals with other injuries may also have private coverage.
Aim:
The overall aim of this study is to examine whether individuals injured in MVA are more likely to receive more postacute care compared to those injured by other mechanisms. To do so, we will examine the differences in discharge destination between two major types of injury, MVA versus falls, controlling for age and severity of injury. For the study, we will examine one diagnostic group, traumatic brain injury, for which MVA is a major cause. Motor vehicle accident will be a proxy for private insurance while TBI due to falls will be considered injuries for which only public funding is available.
METHODS

Data source:
The Ontario Trauma Registry (OTR) was developed to provide comprehensive, accurate and timely population-based information about injury in the province of Ontario. This validated provincial database identifies, describes, and quantifies traumatic brain injury in the province of Ontario, including risk factors and type of injury. It is intended to provide a scientific basis to injury prevention programs, evaluate preventive measures and legislative changes, and aid in decisions regarding resource allocation. 12 Older individuals have more comorbidities such as heart disease, diabetes, hip fractures, which might affect their discharge planning. They are also eligible for government-paid coverage for particular services which are not generally available to those under age 65. To avoid these potentially confounding factors, persons 65 and over were excluded from the analysis.
Analysis: Descriptive analysis was used to assess frequency distributions, means and medians. Chi-square test and MannWhitney test were used to test differences between the two types of injury groups, MVA and falls. In addition, multiple logistic regression analyses were used to identify the factors independently associated with discharge destination as the primary outcome variables. These categories reflect care that may be medically required, but is not part of the services required to be covered under the Canada Health Act. To increase homogeneity, this study was restricted to the two mechanisms of injury, MVA and falls, which had the largest sample size; we excluded all other mechanisms of injury, comprising about 16 % of total TBI population, from the MDS data. Analysis used logistic regression to model type of injury (MVA/Falls) controlling for age and severity of injury.
We also categorized the injury groups into mild vs. moderate/severe using the cut-off based on LOS in hospital, since people with mild TBI are often admitted for 24 to 48 hours and then discharged home. Mild injury is thus defined as LOS
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equal or less than two days; over two days in hospital were categorized into the moderate/severe injury group. Our analysis was performed using SPSS Version 12.0.
RESULTS
The variables used in this study are summarized in Table 1 . Motor vehicle accident comprises 62% of total eligible cases. The mean age of MVA patients was about ten years younger than patients injured due to falls (p<0.001). There was no significant difference in sex, with male patients comprising about two thirds of both groups. Injury severity score (ISS) was also not significant between two types of injury groups. The LOS was about one day longer for MVA patients (p< 0.001). However, sex and ISS scores of both groups were not significantly different (0.671, 0.225 respectively).
In general, most patients were discharged to home with no support services. There was a small, but highly statistically significant difference in the probability of being discharged to home with such services if the injury resulted from a fall (4.2%) or from a MVA (5.9%). This difference disappeared if one controlled for severity ( Table 2 ). As expected, 5008 patients out of 5046 (99.2%) of the mild injury group, were discharged home without supports. For this mild injury group, only 0.6% of falls and 0.9% of MVA were discharged to home with supports.
However, for the moderate/severe groups, 8.7% of falls and 10.8% of MVA were discharged to home with supports.
As can be seen in Table 3 , multiple logistic regression analysis revealed that types of injury, age, and length of stay (LOS) were significantly associated with discharge destination. The MVA patients are 56% more likely to be discharged to home with support services than patients with similar injuries from falls. The likelihood of receiving support increases by 3.5% for each extra day spent in the hospital and also increases by 9% for each age group.
For mild injury, there was no significant difference on receiving post-acute care supports regardless of mechanism of injury. Only the age and LOS were significant for the mild injury group. For the moderate/severe injury group, however, the MVA patients were still 35% more likely to be discharged to home with support services than the falls patients were.
DISCUSSION
As would be expected, type of injury, age and LOS are associated with the discharge destination of the TBI population under 65 years of age; those more severely injured are more likely to obtain extended care services. However, MVA patients are more likely to be discharged to home with support services than are falls patients; the probability of discharge to home without support was 1.6 times greater for falls patients than MVA patients, controlling for age and severity of injury. Even in a system with universal coverage, the availability of private automobile insurance makes a difference in obtaining supports from non-physician providers in the home. Given the growing tendency to treat outside of acute care hospitals, these variations may be problematic for client outcomes. More research needs to be conducted to assess the longer-term impact of insurance type on service use and client outcomes. Conclusively, our study indicates that insurance type will be a potential independent determinant of acute care, and more efforts must be made to determine the effect this relationship has on the cost and outcomes of care for TBI patients.
Limitations: The minimal dataset did not include some potential information, also other socio-demographic variables such as socio-economic status, ethnicity, previous head injury and co-morbidity were not available at the time of this study. We tried to minimize the effect of comorbidity by restricting the sample to <65 years of age. In addition, OTR data do not include insurance types, such as private insurance, that could inform the results. As well, we did not capture whether patients with falls have private insurance; we may be underestimating the effects when considering that the trend of release to home and community has increased. However, this study provides exposure to the strengths and weaknesses of using existing data registries for this type of research. It is also anticipated that recommendations will be made regarding the utility of using the OTR for the TBI research. 
